
299 

Federal Aviation Administration, DOT § 23.1309 

(d) Before December 1, 2012, an elec-
trical or electronic system that per-
forms a function whose failure would 
prevent the continued safe flight and 
landing of an airplane may be designed 
and installed without meeting the pro-
visions of paragraph (a) provided— 

(1) The system has previously been 
shown to comply with special condi-
tions for HIRF, prescribed under § 21.16, 
issued before December 1, 2007; 

(2) The HIRF immunity characteris-
tics of the system have not changed 
since compliance with the special con-
ditions was demonstrated; and 

(3) The data used to demonstrate 
compliance with the special conditions 
is provided. 

[Doc. No. FAA–2006–23657, 72 FR 44024, Aug. 6, 
2007] 

§ 23.1309 Equipment, systems, and in-
stallations. 

(a) Each item of equipment, each sys-
tem, and each installation: 

(1) When performing its intended 
function, may not adversely affect the 
response, operation, or accuracy of 
any— 

(i) Equipment essential to safe oper-
ation; or 

(ii) Other equipment unless there is a 
means to inform the pilot of the effect. 

(2) In a single-engine airplane, must 
be designed to minimize hazards to the 
airplane in the event of a probable mal-
function or failure. 

(3) In a multiengine airplane, must be 
designed to prevent hazards to the air-
plane in the event of a probable mal-
function or failure. 

(4) In a commuter category airplane, 
must be designed to safeguard against 
hazards to the airplane in the event of 
their malfunction or failure. 

(b) The design of each item of equip-
ment, each system, and each installa-
tion must be examined separately and 
in relationship to other airplane sys-
tems and installations to determine if 
the airplane is dependent upon its func-
tion for continued safe flight and land-
ing and, for airplanes not limited to 
VFR conditions, if failure of a system 
would significantly reduce the capa-
bility of the airplane or the ability of 
the crew to cope with adverse oper-
ating conditions. Each item of equip-
ment, each system, and each installa-

tion identified by this examination as 
one upon which the airplane is depend-
ent for proper functioning to ensure 
continued safe flight and landing, or 
whose failure would significantly re-
duce the capability of the airplane or 
the ability of the crew to cope with ad-
verse operating conditions, must be de-
signed to comply with the following ad-
ditional requirements: 

(1) It must perform its intended func-
tion under any foreseeable operating 
condition. 

(2) When systems and associated 
components are considered separately 
and in relation to other systems— 

(i) The occurrence of any failure con-
dition that would prevent the contin-
ued safe flight and landing of the air-
plane must be extremely improbable; 
and 

(ii) The occurrence of any other fail-
ure condition that would significantly 
reduce the capability of the airplane or 
the ability of the crew to cope with ad-
verse operating conditions must be im-
probable. 

(3) Warning information must be pro-
vided to alert the crew to unsafe sys-
tem operating conditions and to enable 
them to take appropriate corrective 
action. Systems, controls, and associ-
ated monitoring and warning means 
must be designed to minimize crew er-
rors that could create additional haz-
ards. 

(4) Compliance with the requirements 
of paragraph (b)(2) of this section may 
be shown by analysis and, where nec-
essary, by appropriate ground, flight, 
or simulator tests. The analysis must 
consider— 

(i) Possible modes of failure, includ-
ing malfunctions and damage from ex-
ternal sources; 

(ii) The probability of multiple fail-
ures, and the probability of undetected 
faults.; 

(iii) The resulting effects on the air-
plane and occupants, considering the 
stage of flight and operating condi-
tions; and 

(iv) The crew warning cues, correc-
tive action required, and the crew’s ca-
pability of determining faults. 

(c) Each item of equipment, each sys-
tem, and each installation whose func-
tioning is required by this chapter and 
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that requires a power supply is an ‘‘es-
sential load’’ on the power supply. The 
power sources and the system must be 
able to supply the following power 
loads in probable operating combina-
tions and for probable durations: 

(1) Loads connected to the power dis-
tribution system with the system func-
tioning normally. 

(2) Essential loads after failure of— 
(i) Any one engine on two-engine air-

planes; or 
(ii) Any two engines on an airplane 

with three or more engines; or 
(iii) Any power converter or energy 

storage device. 
(3) Essential loads for which an alter-

nate source of power is required, as ap-
plicable, by the operating rules of this 
chapter, after any failure or malfunc-
tion in any one power supply system, 
distribution system, or other utiliza-
tion system. 

(d) In determining compliance with 
paragraph (c)(2) of this section, the 
power loads may be assumed to be re-
duced under a monitoring procedure 
consistent with safety in the kinds of 
operations authorized. Loads not re-
quired in controlled flight need not be 
considered for the two-engine-inoper-
ative condition on airplanes with three 
or more engines. 

(e) In showing compliance with this 
section with regard to the electrical 
power system and to equipment design 
and installation, critical environ-
mental and atmospheric conditions, in-
cluding radio frequency energy and the 
effects (both direct and indirect) of 
lightning strikes, must be considered. 
For electrical generation, distribution, 
and utilization equipment required by 
or used in complying with this chapter, 
the ability to provide continuous, safe 
service under forseeable environmental 
conditions may be shown by environ-
mental tests, design analysis, or ref-
erence to previous comparable service 
experience on other airplanes. 

(f) As used in this section, ‘‘system’’ 
refers to all pneumatic systems, fluid 
systems, electrical systems, mechan-
ical systems, and powerplant systems 
included in the airplane design, except 
for the following: 

(1) Powerplant systems provided as 
part of the certificated engine. 

(2) The flight structure (such a wing, 
empennage, control surfaces and their 
systems, the fuselage, engine mount-
ing, and landing gear and their related 
primary attachments) whose require-
ments are specific in subparts C and D 
of this part. 

[Amdt. 23–41, 55 FR 43309, Oct. 26, 1990; 55 FR 
47028, Nov. 8, 1990, as amended by Amdt. 23– 
49, 61 FR 5168, Feb. 9, 1996] 

INSTRUMENTS: INSTALLATION 

§ 23.1311 Electronic display instru-
ment systems. 

(a) Electronic display indicators, in-
cluding those with features that make 
isolation and independence between 
powerplant instrument systems im-
practical, must: 

(1) Meet the arrangement and visi-
bility requirements of § 23.1321. 

(2) Be easily legible under all lighting 
conditions encountered in the cockpit, 
including direct sunlight, considering 
the expected electronic display bright-
ness level at the end of an electronic 
display indictor’s useful life. Specific 
limitations on display system useful 
life must be contained in the Instruc-
tions for Continued Airworthiness re-
quired by § 23.1529. 

(3) Not inhibit the primary display of 
attitude, airspeed, altitude, or power-
plant parameters needed by any pilot 
to set power within established limita-
tions, in any normal mode of oper-
ation. 

(4) Not inhibit the primary display of 
engine parameters needed by any pilot 
to properly set or monitor powerplant 
limitations during the engine starting 
mode of operation. 

(5) Have an independent magnetic di-
rection indicator and either an inde-
pendent secondary mechanical altim-
eter, airspeed indicator, and attitude 
instrument or individual electronic 
display indicators for the altitude, air-
speed, and attitude that are inde-
pendent from the airplane’s primary 
electrical power system. These sec-
ondary instruments may be installed in 
panel positions that are displaced from 
the primary positions specified by 
§ 23.1321(d), but must be located where 
they meet the pilot’s visibility require-
ments of § 23.1321(a). 
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